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15. APPLICATION FEE:

40,071 8,014.20

Projects proposing shoreline structures (including docks) add $200  =

8,014.20

14. IMPACT AREA:

Permanent: impacts that will remain after the project is complete.
Temporary:  impacts not intended to remain (and will be restored to pre-construction conditions) after the project is complete.

JURISDICTIONAL AREA
PERMANENT

Sq. Ft. / Lin. Ft.
TEMPORARY

Sq. Ft. / Lin. Ft.

TOTAL
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Existing Bridge

Proposed Design
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Alternative 1 - No Build

Alternative 2 - Bridge Rehabilitation 

Alternative 3 Bridge Bypass
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New Hampshire-Listed Species

Federally-Listed Species
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Rich Roach asked if the bridge was designed to pass the 100-year storm.  T. Levins explained that the 
bridge was designed to pass the 50-year storm with 1 foot of freeboard according to NHDOT guidelines, 
but the bridge also passes the 100-year storm. 

Carol Henderson asked what the height of the existing structure was.  T. Levins stated that it is about 6 feet.
The new opening is approximately 7.15 feet high. 

C. Henderson asked for further explanation of the proposed streambed construction through the bridge.  T. 
Levins explained that bridge stone fill was required for scour protection for the foundations.  The stone fill 
is approximately 2 feet thick.  The top foot of stone fill will be mixed with streambed material that will be 
excavated to construct the foundations, replicating the streambed characteristics upstream and downstream.  
This procedure was used on the South Policy Street project in Salem in 2011 and seems to be working well. 

R. Roach was interested in seeing a photo of the South Policy Street bridge showing the conditions.  T. 
Levins explained that the streambed material is very dark upstream and downstream and the water is murky, 
resulting in poor visibility to the channel bottom.  The assumption is that the natural stream bottom is still in 
place through the structure. 

Gino Infascelli asked if a dry shelf could be constructed through the bridge for critters that do not swim.  T. 
Levins stated that the structure would need to be larger to maintain the required hydraulic opening if the dry 
shelves were constructed.  LBG did do an analysis to determine what size structure would be needed to 
meet the new Stream Crossing Rules and create dry shelves that would be outside the normal flow limits.  
The result was a hydraulic opening 349% larger than the existing bridge and 211% larger than the proposed 
bridge.  This is not practical considering the proposed alternative passes the Q100 storm and limited Town 
funds would not warrant the additional cost.  Experience has shown that dry shelves constructed in small 
bridges do not survive the first heavy storm. 

This project has not been previously discussed at a Monthly Natural Resource Agency Coordination 
Meeting.

Lancaster-Guildhall, 16155, A001(159) 

Sean James of Hoyle Tanner & Associates, Inc. presented the project. The Roger’s Rangers Bridge spans 
the Connecticut River between Lancaster, New Hampshire and Guildhall, Vermont. It is a two-span, steel 
truss bridge constructed in 1950.  There are issues with rust, vertical clearance, and the condition of the 
abutments and piers.  Two options are currently being considered: 1) rehabilitation of the existing bridge, 
which would include the construction of a temporary bridge to the north (upstream); and 2) replacement of 
the bridge with a permanent new structure to the north (upstream).  The project was presented at the 
Cultural Resource meeting last week, and has a Public Informational meeting scheduled for November 8th in 
Lancaster.  A public meeting will also be scheduled for Guildhall, VT.  The project is in its early stages. 

Lee Carbonneau of Normandeau Associates, Inc. described the natural resource surveys and findings to 
date.   Wetlands were delineated in the summer of 2012.  There is one wetland approximately 50 feet off 
Route 2 in Lancaster in a farm field.  There are several wetlands in Vermont adjacent to Route 102/2.  
Those on the west side of the road may be contiguous to Class 2 wetlands and therefore “Significant” under 
VT wetland rules.  A 50-ft buffer applies to Class 2 wetlands.  Further coordination with the Vermont 
Agency of Natural Resources will be necessary.   

The ordinary high water mark of the Connecticut River was also delineated, and is similar to the top of bank 
in most locations.  The Connecticut River is 6th order, so the Shoreland Water Quality Protection Act 
applies.  The river in this location is impaired for Aluminum and E-Coli.  There is a boat access ramp on the 

Lancaster-Guildhall, 16155, A001(159)
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NH side of the river south of the bridge.  The project is within the 100-year floodplain of the Connecticut 
River.

The NH Natural Heritage Bureau reports that the project area includes records for the federally endangered 
dwarf wedge mussel (Alasmidonta heterodon) and also the riverine clubtail (Stylurus amnicola), a NH state 
species of Special Concern.  VT has mapped a rare species in the field west of Route 2, but the species is 
not yet known, and further coordination is required.  The New Hampshire side of the river is mapped as 
Highest Ranked Habitat in NH in the Wildlife Action Plan.

There are no LWCF properties or conservation lands that would be affected by the project, and the 
dominant soils are excessively drained Sunday loamy fine sand, which is not listed as prime farmland.  One 
underground storage tank is known to be east of the project area at Munces Konvenience. 

Richard Roach asked if the larval or adult stage of the clubtail is in the project area, and L. Carbonneau 
responded that both are in the project area, but that the larval phase is a benthic macroinvertebrate and could 
be the primary issue for in-channel work.   

Carol Henderson pointed out that this reach of the Connecticut River is a hot spot for dwarf wedge mussel.  
She asked how far upstream a new bridge would be located, and whether the old bridge would be left in 
place. S. James responded that a new bridge would be located as close as possible to the existing bridge, 
and likely within 200 feet of it.  There was a brief discussion regarding the practice of leaving old bridges in 
place next to new ones, but S. James indicated that this bridge would not likely be left if a new one is 
constructed. C. Henderson noted that the Connecticut River is a Designated River and the Local River 
Advisory committee should be contacted. 

Jamie Sikora asked about the condition of the piers and abutments, and Sean noted that the abutments do 
require rehabilitation, and the piers may need work also. 

Rich Roach asked to see the 100-year floodplain identified on the plans.

This project has not been previously discussed at a Monthly Natural Resource Agency Coordination 
Meeting.

Salem-Manchester, 10418H, A000(712) – Late addition to agenda

Marc Laurin presented a letter from the Windham Conservation Commission recommending that rather than 
the DOT providing an in-lieu fee contribution of $288,500 to the ARM fund, this amount would be better 
suited for the Windham Conservation Commission’s Land Fund in order to assist in the purchase and 
conservation of the Campbell Farm (a 64 acre parcel) in Windham.  Resource maps of the site were 
distributed.  This parcel consists of open farm fields, forested uplands, over 5,100 feet of shoreline along 
Beaver Brook, as well as associated floodplain wetlands. The farm is historic, having been in existence 
since 1733, and has been identified in the Town’s Open Space Plan as having the highest protection 
priority.  The Town has $500,000 slated to the purchase of this property, and with the additional mitigation 
monies the Commission feels that the property could be purchased. 

Rich Roach and Carol Henderson thought that it may be an appropriate mitigation option as it would 
preserve a long area of shoreline along Beaver Brook, could have some water quality benefits by preventing 
development, and by preserving pervious lands, flood absorption and farmlands.  They both deferred to 
DES on the appropriateness of the mitigation versus the DOT providing money to the ARM Fund.  R. 
Roach thought that the property would meet the Corps Preservation mitigation ratios.  Both C. Henderson 
and R. Roach stated that if this change were to be made, the NHDOT would need to hold an executory 
interest in the property, that access to the site by the general public would not be restricted, and that the 
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with the pier removal.  He asked if the resource agencies still wished to proceed with the pier removal after 
consideration of the anticipated additional temporary construction impacts.  Carol Henderson and L. 
Sommer both expressed a continued preference for removal of the existing center channel bridge pier, as it 
is unlikely that it would ever be removed once the Department completes its efforts in this area.  It was 
noted that at previous meetings, the Army Corps and National Marine Fisheries Service had also expressed 
a preference for the removal of the existing center pier.   

C. Henderson noted that, due to fish spawning activity, impacts to the river should be minimized during the 
fall and that the best time for work within the river would be during the summer, prior to early September. 
G. Infascelli suggested that, since the Mascoma River is dam controlled, the Department and/or the 
contractor may want to coordinate with Jim Gallagher from the DES Dam Bureau to coordinate the 
removal of the existing pier and construction of the new piers along the banks so that these efforts could be 
completed during periods of controlled low-flow.   

This project was previously reviewed on the following dates: 3/21/2007, 11/19/2008.

Lancaster, NH-Guildhall, VT, A001(159), 16155 

The purpose of this meeting was to update the group on the NHDOT’S US Route 2 Bridge Replacement 
Project.  Sean James, of Hoyle, Tanner & Associates, Inc. (HTA), provided a brief introduction to the 
group.  The original project scope of work was to rehabilitate the existing truss bridge (Bridge No. 
111/129) that carries US Route 2 over the Connecticut River.  However, since the project was last 
presented to the natural resource agency groups at the October 17, 2012 meeting, the project has been listed 
on the State’s list of Red Listed bridges.  Public meetings have been held where public input and 
concurrence has been received to replace the bridge with a new structure.  The design team has developed 
basic roadway alignment alternatives, with a preferred alignment located to the upstream or north side of 
the existing bridge.  Cultural resource reviews and coordination with SHPO representatives from both NH 
and VT have and will continue to occur.   

Jameson Paine, of Normandeau Associates, Inc. (Normandeau), provided a brief overview of resource 
reviews that have been completed to date, as well as ongoing efforts, to assist in alternatives evaluations 
and to minimize impacts to resources in the area.  

Normandeau staff has been on site to delineate wetlands, top of bank, ordinary high water, and invasive 
species locations.  Small pocketed wetlands are located at the project extents, but don’t appear to be within 
the immediate project alignment.  The proposed bridge structure will require a center pier within the river. 
Permanent bridge abutment locations are currently expected to be beyond the delineated top of bank.   

A review of the project site by the NH Natural Heritage Bureau indicates the potential presence of dwarf 
wedge mussels (DWM) within the Connecticut River.  Coordination with Susi von Oettingen of the US 
Fish and Wildlife Service (USFWS) revealed that a large number of DWM was found a short distance 
downstream from the existing bridge location.  Due to the amount of time until construction is expected to 
begin (Fall 2018), it is agreed that NHDOT would have a professional, licensed diver, who is experienced 
with mussel surveys, evaluate the presence of DWM and then coordinate with USFWS through a formal 
Section 7 consultation about a year prior to proposed construction. 

Carol Henderson asked who owned a boat ramp located southeast of the existing bridge in NH.  She also 
asked if utility lines would be attached to the new bridge.  J. Paine responded that ownership of the boat 
ramp was uncertain and coordination is ongoing to determine final utility locations.  Subsequent to the 
meeting, a review of the GRANIT online mapping tool and NH Fish & Game’s boat access map indicate 
that the boat ramp is most likely a private boat ramp, with a facility name of Lancaster Kwik Stop.

Lancaster, NH-Guildhall, VT, A001(159), 16155
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Lori Sommer asked how the existing truss bridge would be removed.  S. James indicated that removal 
methods still need to be discussed.  As a historic structure, the bridge will be offered for sale.  If an 
interested party comes forward to acquire the bridge, they will help direct the safe means for removal.  J. 
Paine also noted that removal would need to take the potential presence of mussels into consideration.

This project was previously reviewed on the following date: 10/17/2012.

Northfield-Tilton, X-A001(153), 16147 / Northfield-Tilton, X-A001(042), 14744A 

The purpose of this meeting was to provide an initial review for the rehabilitation of both Interstate 93 (I-
93) bridge decks that carry the interstate over the Winnipesaukee River in Northfield and Tilton, NH.  Dave
McNamara, of Fay, Spofford and Thorndike (FST) provided an overview of the project’s purpose and 
proposed improvements under the 16147 project.  The NHDOT proposes to rehabilitate the two bridges 
carrying Interstate 93 (I-93) north (State Bridge No. 118/158) and southbound (State Bridge No. 117/157) 
over the Winnipesaukee River, in the Towns of Northfield and Tilton, NH.  

The subject bridges are located a few hundred feet south of the Exit 20 ramps, with merging traffic 
occurring on the southbound bridge.  The bridges were originally constructed in 1960, and then 
rehabilitated in 1980 and 1998.  The existing bridges have four-span continuous curved steel girders, each 
with total length of approximately 330 feet.  The southbound bridge carries three 12 foot lanes, with 46.5 
feet roadway width, and 50’ – 6” overall width.  The northbound bridge carries two 12 foot lanes, with 38 
ft – 6 in roadway width, and 42’ – 6” overall width.  The median is 75’ – 6” wide.  This project is on the 
NHDOT’s Priority List and the bridges were placed on the State’s Red List in 2009 for “Deck Poor” and 
“Scour Critical”.

The existing horizontal alignments and vertical profiles will be maintained for the rehabilitated bridges.  
The southbound bridge is wide enough for three 12-foot travel lanes, but the current roadway configuration 
of two striped lanes will be retained, with the widened right lane serving as a continuation of the merge for 
the I-93 southbound on-ramp at Exit 20.  This results in a 50’ - 6” overall width that provides a roadway 
section equivalent to three 12 ft travel lanes, two 5’-9” shoulders, and two 1’-6” brush curbs.  The 42’-6”
overall width of the northbound bridge will continue to carry two 12 ft travel lanes, a 5’-9” inside shoulder, 
a 9’-9” outside shoulder, and two 1’-6” brush curbs in the current configuration.

As the poor condition of the concrete decks of both of the I-93 bridges result in a decreased load posting to 
the Operating Capacity for Certified Loads and inclusion on the Red List, bridge deck replacement is 
warranted for both bridges.  The existing bridge decks, brush curbs, and expansion joints will be replaced. 
The existing steel bridge bearings will be evaluated during the final design phase of the project, but it is 
anticipated they will be replaced with elastomeric bearings.  An investigation into the need for concrete 
shear keys or steel keeper angles will be conducted with the bearing evaluation.  The existing steel beams 
and substructures will remain in place.  All design will be in accordance with the AASHTO Load and 
Resistance Factor Design (LRFD) methodology and the NHDOT Bridge Design Manual.

The bridge deck will consist of a cast-in-place reinforced concrete slab that will be composite with the 
existing weathering steel beams throughout the entire length of the bridge.  The 8-in bridge deck thickness 
of the 1980 reconstruction will be retained to avoid an increase over the current dead load.  A cast-in-place
deck will be used, and precast concrete deck panels will not be allowed due to the 7.7% superelevation. 
The existing bridge deck scuppers will remain in place or be replaced in-kind at their current locations, 
depending on their condition.  The need to replace the light pole deck supports will be determined during 
the final design phase.  Should the light poles be included in the rehabilitated structures, galvanized conduit 
will be placed in the brush curb, similar to the current condition. 
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further removing the pier to achieve an elevation several feet below the new riverbed elevation was 
appropriate.

R. Talon also noted that this section of river is a Class A drinking water supply for the City of 

water department has not had any issues with the project and that the Department really does not 
want to jeopardize the good rapport that has been developed with the City water department.   

Since NHF&G had been one of the agencies that originally expressed a strong preference towards 
removing the pier, J. Evans asked Carol Henderson if she had any concerns with leaving the pier in 
its current condition, flush with the riverbed.  C. Henderson indicated that she did not have a 
concern with this condition and agreed that the benefits of further pier removal were probably not 
worth the risks associated with the additional impacts.   

Gino Infascelli indicated that the only concern he had was whether or not the pier presented a 
safety issue for kayaks and canoes.  R. Talon indicated that since the pier is flush with the riverbed 
and smooth he did not feel that it presented a concern to recreational boats.  G. Infascelli indicated 

condition.

G. Infascelli indicated that in lieu of asking the Department to document this decision through a 
permit amendment or similar documentation, he would place a copy of the meeting minutes in the 

.

Lancaster Guildhall, 16155, A001(159) 
NHDOT
No. 26), which carries US Route 2 over the Connecticut River between the towns of Lancaster, NH 
and Guildhall, VT.

Vicki Chase introduced the project.  The project is located in northern New Hampshire and is 
surrounded by farmland. The state line is on the Vermont side of the river but is at the low water 
line, so a portion of the river (during normal or high flows) lies within Vermont. 

Ed Weingartner described the existing bridge  a two-

is on the red list due to its deteriorated condition.  Rehabilitation and replacement alternatives were 
considered with replacement being the preferred alternative.  

V. Chase reviewed natural resources at the site.  The Connecticut River is a sixth order stream at 
this location and the replacement will require a major impact wetland permit.  The watershed is 
1,243 square miles extending north into Canada.  There are federally endangered dwarf wedge 
mussels at the site and formal Section 7 consultation with USFW is underway. The area around the 
bridge has not been previously surveyed for dwarf wedge mussels, but the region is allegedly a 
hotspot for the species, so their presence is assumed. 

The river is impaired by pH and aluminum (on previous 303(d) list it was impaired by pH and E. 
coli).

Lancaster Guildhall, 16155, A001(159)

March 16, 2016 Natural Resource Agency Coordination Meeting
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Riverine clubtail (Stylurus amnicola) was previously listed as a rare species at the site, but it no 
longer appears on the NHNHB datacheck. A review of rare species GIS information on the 
Vermont side revealed a rare plant population along the edge of the river. (Follow-up with Vermont 
Natural Heritage botanist Bob Popp indicated that the plant was Wright’s spike-rush (Eleocharis 
diandra) which is a globally rare species of sedge that grows on exposed mudflats.  It was 
collected over 50 years ago, and its exact location along the river is uncertain.  Since no 
disturbance of the Vermont shoreline is proposed no survey was recommended.)

NHDOT will coordinate as required under the agreement between USFW and FHWA for federally 
listed Northern Long Eared Bats. 

E. Weingartner reviewed the proposed bridge details, 

Relocation approximately 70' North (Upstream)
Two 200' Long Spans

Bridge Width = 47'
Two 12' Travel Lanes
Two 5' Shoulders
One 10' Sidewalk (Extra Width for Snowmobiles)

Single River Wall Pier 
Founded on Drilled Shafts to Minimize Riverbed Impacts
Evaluating the use of a precast footing similar to Sarah Long Bridge replacement

Full Height Concrete Abutments
Founded on Driven Piles

-

There will be no utilities carried under the bridge. 

Construction access  HTA anticipates that access will be via a combination of stone causeways 
and trestles.  The stone causeways would end at the existing abutments and there would be no 
stone within wetlands jurisdiction.  HTA is currently analyzing eliminating impacts to the riverbed 
within Vermont for both construction and removal.  There will be temporary towering put in place 
on both sides to allow the truss to be taken out in sections, moved off onto land and dismantled.  
The existing pier would be removed to the mudline and the existing abutments would be removed 
to approximately three feet below ground. 

 be any lower than the existing 
superstructure. 

Impacts to the riverbed would include temporary impacts for the bridge removal and construction 
and permanent impacts for the construction of the new pier.  With the removal of the existing pier 
there will be very little net fill in the river.  A shoreland permit will also be required.  The intent is 
to avoid Vermont permitting by staying out of the riverbed. 

Outstanding issues include the Section 7 consultation which must be completed in order to 
complete NEPA.  Section 106 has not yet been completed pending coordination with VTrans 
SHPO on an archaeological survey.  There was also an architectural Section 106 survey undertaken 



March 16, 2016 Natural Resource Agency Coordination Meeting 

Page 9 

that determined that the bridge was eligible for the National Register of Historic Places.  Mitigation 
measures for the bridge removal will be outlined in an MOA signed by FHWA, Vermont and NH 

Carol Henderson asked if the National Marine Fisheries Service had been consulted about 
Essential Fish Habitat for Atlantic Salmon.  Consultation will take place as suggested. 

Amy Lamb asked that if rare plant surveys were required by Vermont Natural Heritage that they 
also occur on the New Hampshire shoreline.  (As noted no surveys are required in Vermont.)
Correspondence with Vermont Natural Heritage will be forwarded to NHNHB. 

Gino Infascelli asked is there are any other proposed wetland impacts associated with the bridge 
replacement  there are not.  There will be riprap proposed around the abutments which are outside 
of jurisd
which will be removed from the wetland permit plans.   

The existing pier area that will be removed (to the top of the footing) is 175 square feet.  The 
proposed pier footprint will be 656 square feet. The pier will be built on drilled shafts and will not 
require scour protection.  Matt Urban suggested a follow up meeting with G. Infascelli and Lori 
Sommer to confirm that no mitigation would be required. 

G. Infascelli asked about stormwater treatment.  E. Weingartner noted the existing drainage 
patterns will be maintained and the impervious area will be increased by approximately 11,700 sf 
due to the realignment of the approaches and wider pavement.  An additional 23,400 sf of 
impervious area will be treated through treatment swales on both the Vermont and NH sides 
constructed above the 10-year floodplain and meeting minimum residence time requirements. 

Derry, 24861, X-A002(975) 
Mike Dugas and Jon Hebert gave an overview of the project, which will address safety concerns on 
NH Route 28 bypass at the intersection of Scobie Pond Road and English Range Road in Derry. 
The intersection will be signalized and NH Route 28 bypass widened to accommodate left turn 
lanes in both directions. There will be no widening on Scobie Pond Road and English Range Road 
except for the approaches immediately adjacent to the intersection.  

The existing condition has site distance and high actual travel speed issues, which contribute to a 
high accident rate. The current drainage pattern includes swales on both sides of the roadway and 
closed drainage, however, the condition and efficiency of the existing pattern is questionable. 
Impervious surface will be increased by 16,000 square feet and will require permanent treatment to 
meet Alteration of Terrain rules. Treatment areas and options are unknown at this time and will be 
identified in conjunction with wetland delineations to be completed this spring. Right of way will 
need to be acquired for the widening and likely for placement of permanent stormwater treatment 
areas. A public information meeting will be held in April 2016, to be followed by a public hearing 
later this summer. 

Meli Dube discussed the known natural resources and potential conflicts in the area. Wetlands are 
present and will be delineated Spring 2016. Wetland delineations will help locate potential 
stormwater treatment areas. The NH Natural Heritage Bureau has been consulted and confirmed 
that although there are records in the area, there are no concerns associated with the proposed 
work. An acoustic survey for the presence of northern long-eared bats was completed Summer 
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A question was asked on whether any mircroscale analysis (Air Quality) was being performed.   
Jennifer and Brian replied that yes, this study is part of the EA.  

Amy Lamb: Asked on the vegetation type that would be impacted for stormwater treatment on 
NHTI properties.  Brian stated the area was a mix of open lawn and forest with a sewer line 
running through this area of the property.  Amy stated that impacts to forested areas within the 
floodplain should be minimized. 

Lori Sommer:  Lori inquires whether wetland mitigation options have been discussed with the two 
communities.  Jennifer stated that a detailed discussion on this matter has not yet occurred.   

Mark Kern:  Mark inquired on the timing of the EA.  Jennifer replied that it was expected to be 
completed in late spring.  

Mark Kern:  Mark asked if wetland impacts could be separated, wetlands, and tree clearing with 

Matt Urban:  Matt stated that the impact to Bow Brook would need to be mitigated. 

Additional project information and preliminary design mapping is located on the project website 
www.i93bowconcord.com.

This project has been previously discussed at the 7/17/2002, 8/21/2002, 12/14/2005, 11/15/2006, 
4/16/2014, and 8/16/2017 Monthly Natural Resource Agency Coordination Meetings. 

Lancaster-Guildhall, #16155 (A001(159)) 
Vicki Chase reviewed the project.  The project is the replacement of the US Route 2 bridge 
spanning the Connecticut River in Lancaster, NH and Guildhall, VT.  The project area is located in 
a rural setting and is adjacent to hayfields, a private campground and a couple commercial 
businesses.  The state line is on the Vermont side of the river, but is at the low water line, so a 
portion of the river (during normal or high flows) lies within Vermont. 

Ed Weingartner described the proposed bridge replacement, 50 feet north (upstream) of the 
existing bridge, with two 200-foot long spans with a central pier built on four drilled shafts with a 
tremie seal and a footing on top of the tremie seal.  Construction access has been defined for 
permitting purposes as a trestle or open structure from the New Hampshire side upstream of the 
proposed bridge and another temporary trestle downstream of the existing bridge to facilitate 
demolition.  The construction access plan may be modified to address concerns of the NHDOT 
Construction Bureau.  The current plan shows no impacts in Vermont, but there may be a need to 
install temporary shoring in Vermont to stabilize the existing bridge during demolition.  
Coordination with Vermont would proceed as needed if this alternative is pursued.  Coordination 
with USFWS would also need to be undertaken to ensure that the Biological Opinion issued in 
March 2017 is still valid. 

Lancaster-Guildhall, #16155 (A001(159))

February 21, 2018  Natural Resource Agency Coordination Meeting
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Wetland impacts are mostly temporary impacts associated with construction access necessary for 
construction on the new bridge and demolition of the existing bridge.  Permanent impacts are 
associated with the proposed pier, which will be eleven feet longer than the existing pier.  There 
are also permanent impacts associated with the proposed stone-lined drainage swale located south 
of the proposed bridge in an existing eroded drainage swale.  The drainage swale will be re-graded 
and lined with stone to prevent further erosion.  Vegetative stabilization was investigated and 
found to not be possible because of proposed flow velocity in the drainage swale.  There is also a 
small area of temporary impact to a wetland on the north side of US Route 2 associated with the 
replacement of a cross culvert located about 1,000 feet west of the bridge crossing.  

Mitigation is proposed as follows: 
Permanent Impacts

92 linear feet of streambed impact
66 linear feet of bridge pier construction
26 linear feet of scour stone

47 linear feet of jurisdictional riverbank
Mitigation

55 linear feet of streambed restoration (bridge pier removal)
Arm fund payment of $20,805.12 for the remaining 37 linear feet (92 lf minus 55 lf)
of streambed and 47 linear feet of riverbank impacts
Riverbank restoration with native plantings

NHDES agreed that mitigation as presented would be appropriate for the project. 

Outstanding issues: 
Permits  wetlands, shoreland
Dwarf wedge mussel salvage plan  waiting on information from USFWS
Dwarf wedge mussel salvage  summer 2018
Schedule  ad date November 27, 2018

The river is impaired by pH and aluminum.  Aluminum is a development impairment as 
recognized by NHDOT, so increases in impervious area have been addressed with regard to the 
proposed stormwater treatment measures.   

The project has been cleared for impacts to Essential Fish Habitat.  Atlantic Salmon are the only 
potential diadromous species that could be utilizing the Connecticut River, and as of June 28, 
2017, the National Marine Fisheries Service no longer requires consultation for Atlantic Salmon in 
the Connecticut River in New Hampshire and Vermont because they are no longer present.  
Permanent impacts to diadromous fish habitat will be avoided to the extent possible. 

This project has been previously discussed at the 10/17/2012, 10/16/2013, and 3/16/2016  Monthly Natural 
Resource Agency Coordination Meetings. 

Gorham, #41396 
Chris Fournier (HEB Engineers, Inc.) provided an overview of the project which involves the 
replacement of a culvert on Spring Road in Gorham, NH.  A location map and existing-features 
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Env-Wt 900 Stream Crossing Requirements

Env-Wt 904.05 Design Criteria for Tier 2 and Tier 3 Stream Crossings.  

(a) In accordance with the NH Stream Crossing Guidelines, University of New 
Hampshire, May 2009. 

Description of the rationale for the stream crossing replacement.  

Rosgen stream classification upstream and downstream of the existing stream 
crossing.  
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Detrimental geomorphic consequences that have occurred as a result of the 
existing stream crossing, if they exist.  

Bed load sediment transport capacity of the channel upstream of the existing 
stream crossing.  

Demonstration that the stream crossing has accommodated the bankfull width, 
entrenchment ratio, bankfull width to bankfull depth ratio, and stream 
surface slope of the existing stream, within the natural ranges of variability 
for the stream type at the site of the stream crossing.  
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Pre- and post-stream crossing bed load sediment transport calculations are to be 
submitted for flows from incipient motion to twice the maximum bankfull 
depth.
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Plan view drawing of the crossing demonstrating the crossing site is appropriate  

Pre- and post-crossing water surface profiles for the bankfull flow event, the 10-
year and 100-year flow events.  

Narrative assessment of the long-term geomorphic consequences if the stream 
crossing is constructed.  

Methods or structures to be implemented to minimize any consequences identified 
in the previous bullet.  

(b) With the bed forms and streambed characteristics necessary to cause water 
depths and velocities within the crossing structure at a variety of flows to be 
comparable to those found in the natural channel upstream and downstream of 
the stream crossing; 

(c) To provide a vegetated bank on both sides of the watercourse to allow for 
wildlife passage; 



STANDARD DREDGE AND FILL WETLAND APPLICATION

Lancaster - Guildhall 16155 35

(d) To preserve the natural alignment and gradient of the stream channel, so as to 
accommodate natural flow regimes and the functioning of the natural 
floodplain; 

(e) To accommodate the 100-year frequency flood, to ensure that: 

(1) There is no increase in flood stages on abutting properties; and 

(2) Flow and sediment transport characteristics will not be affected in a 
manner which could adversely affect channel stability; 

(f) To simulate a natural stream channel; and 

(g)  So as not to alter sediment transport competence. 

(3) The alternative design meets the general design criteria specified in Env-
Wt 904.01. 

Env-Wt 904.01 General Design Considerations. All Stream crossings shall be 
designed and constructed so as to: 

(a) Not be a barrier to sediment transport; 

(b) Prevent the restriction of high flows and maintain existing low flows; 
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(c) Not obstruct or otherwise substantially disrupt the movement of aquatic life 
indigenous to the waterbody beyond the actual duration of construction; 

(d) Not cause an increase in the frequency of flooding or overtopping of banks; 

(e) Preserve watercourse connectivity where it currently exists; 

(f) Restore watercourse connectivity where: 

(1) Connectivity previously was disrupted as a result of human activity(ies); 
and 

(2) Restoration of connectivity will benefit aquatic life upstream or 
downstream of the crossing, or both; 

(g) Not cause erosion, aggradation, or scouring upstream or downstream of the 
crossing; and 

(h) Not cause water quality degradation. 
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August 14, 2017 

Mr. Joseph C. Adams, P.E.
Chief of Consultant Design
Bureau of Bridge Design
New Hampshire Department of Transportation 
7 Hazen Drive / P.O. Box 483
Concord, NH 03302-0483

Re: Lancaster, NH – Guildhall, VT A001(159), 16155
US Route 2 (Rogers’ Rangers) Bridge over the Connecticut River
Existing Bridge No. 111/129
Replacement Bridge No. 112/130
Hydraulic Analysis Letter Report
Hoyle, Tanner Project No. 092558.01

Dear Mr. Adams: 

Hoyle, Tanner and Associates, Inc. (Hoyle, Tanner) is pleased to submit this Hydraulic Analysis
letter report which summarizes our analysis findings for the replacement of the US Route 2 
(Rogers’ Rangers) Bridge over the Connecticut River (Existing Bridge No. 111/129) in the towns 
of Lancaster, NH and Guildhall, VT.  The purpose of this analysis was to demonstrate that the 
proposed bridge and approach roadway construction upstream of the existing bridge would not 
result in an increase in flood levels within the communities of Lancaster, NH and Guildhall, VT 
during the base flood discharge. The results of the HEC-RAS computer modeling and analysis 
performed for this project indicate there will be no increase in base flood elevation as a result of 
the proposed bridge replacement and approach roadway construction. 

This letter report includes the following Appendices: 

Appendix A FEMA FIS Study Excerpts
Appendix B FEMA FIS Backup Data
Appendix C Analysis Notes and Assumptions
Appendix D HEC-RAS Results and Comparison (Connecticut River Only)

Hydrology

FEMA Flood Insurance Studies (FIS) hydrologic flow data was used in the hydraulic modeling
and is summarized in the table below.  Refer to Appendix A for excerpts of hydrologic and 
hydraulic information taken from the FEMA FIS dated February 20, 2013. 

Flooding Source and Location

Drainage 
Area 

(square 
miles)

100-year 
Peak 

Discharge 
(cfs)

at Dalton corporate limits 1,400 48,300
upstream of the confluence of the Israel 

River
1,250 44,300

at Confluence with the Connecticut River 135 22,970
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Hydraulic Modeling

The FEMA FIS hydraulic modeling information was requested, obtained and reviewed by Hoyle, 
Tanner as part of this hydraulic analysis.  This information served as the basis for developing 
the HEC-RAS, Version 5.0.3, computer models used for this analysis.  Refer to Appendix B for 
FEMA FIS hydraulic modeling data.  The following computer models were developed as part of 
this hydraulic analysis:

Duplicate Effective
Corrected Effective/Pre-Project Conditions
Post-Project Conditions

This analysis was performed utilizing the NAVD88 datum to easily compare the HEC-RAS 
modeling output to the current FEMA FIS base flood elevations.

Duplicate Effective Model

The FEMA FIS hydraulic modeling was performed using the WSP2 computer software package. 
This software package utilizes a different set of equations and methodology for hydraulic 
computations as compared to the HEC-RAS software, including:

Energy head loss in bridge/channel cross-sections
Junction energy losses
Bridge flow

Therefore, a Duplicate Effective model was first developed to compare and calibrate the HEC-
RAS computer modeling and analysis results with the FEMA FIS results (developed with WSP2) 
to ensure the data was accurately interpreted and input into the HEC-RAS model.  The water 
surface elevations computed for the Duplicate Effective model range from 0.0 to 0.7 feet lower 
than the FEMA FIS, dated February 20, 2013, base flood elevations.  These computed water 
surface elevation differences indicate an acceptable correlation between the two modeling 
approaches.  Refer to Appendix C for additional information regarding the differences between 
the WSP2 and HEC-RAS software packages and modeling approaches.

Corrected Effective/Pre-Project Conditions Model

The Corrected Effective/Pre-Project Conditions model refines the Duplicate Effective model by 
adding cross-sections and updating the original FEMA FIS cross-sections to more accurately 
reflect topography within the project surveyed limits. FEMA FIS model cross-sections located
upstream and downstream, beyond the project survey limits, were not updated.  LIDAR points 
were also utilized to supplement the floodplain topography/surface and further refine and 
accurately model the river topography and hydraulics.  The Corrected Effective/Pre-Project 
Conditions model was further refined by adjusting Manning’s n values, adding ineffective flow 
areas at the bridge cross-sections, and adjusting bridge cross-section expansion and contraction 
coefficients. These values were adjusted to reflect changes in land development or to correct 
the original input, as well as to incorporate areas where ineffective flow areas may occur. Refer
to appendix C for additional information regarding adjusted values. 

The water surface elevations computed for the Corrected Effective/Pre-Project Conditions model 
generally range from 0.0 to 0.2 feet lower than the water surface elevations computed for the 
Duplicate Effective model.  The corrected model results indicate an increase in water surface 
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elevation ranging from 0.3 feet to 0.0 feet over a distance of approximately 4800 feet upstream 
of the inlet of the bridge; however, the water surface elevations computed for all cross sections 
of the corrected model are lower than the base flood elevations published in the FEMA FIS, 
dated February 20, 2013.  These computed differences in water surface elevations at various 
cross sections indicate an acceptable correlation between the FEMA FIS published data and the 
Duplicate Effective and Corrected Effective/Pre-Project Conditions modeling approaches.

Post-Project Conditions Model

The Post-Project model was created to analyze the proposed project’s impact to the Connecticut 
River hydraulics.  This model, which was developed from the Corrected Effective/Pre-Project 
Conditions model, adds and modifies cross sections to reflect the proposed waterway opening 
and topography resulting from constructing the new bridge and roadway approaches upstream
of the existing bridge, as well as the removal of the existing bridge.

The water surface elevations computed for the Post-Project Conditions model range from 0.0 to 
0.5 feet lower than those computed for the Corrected Effective/Pre-Project model.  The lower 
water surface elevations, which occur at the proposed bridge crossing and to approximately 350
feet and 50 feet downstream and upstream of the bridge, respectively, are a result of improved 
hydraulic opening geometry and characteristics associated with the proposed construction.  

Bridge and Hydraulic Characteristics

Characteristic Existing Bridge Proposed Bridge
Clear Span (Abutment Face to Abutment Face) (FT) 400 +/- 397.0
Low chord Elevation (FT) 853.45 853.29
Inlet Flow Area (SF) 8282.53 8163.02
Inlet Waterway Opening (SF) 8490.45 8964.91
Inlet Pier Obstruction Area (SF) 207.92 648.11

Hydraulic Model Water Surface Elevation Results

The FEMA FIS, Duplicate Effective, Corrected Effective/Pre-Project Conditions and Post-Project 
Conditions water surface elevations are summarized in the table below.  Refer to Appendix D 
for cross section locations and water surface profiles.

River Station Profile Model/Plan Q Total 
(cfs)

HEC-RAS
WS Elev (ft)

FIS WS 
Elev. (ft)

66188.61 Q100 Duplicate Effective 44300 852.1 852.5
66188.61 Q100 Pre-Project 44300 852.0 852.5
66188.61 Q100 Post Project 44300 852.0 852.5

60800.87 Q100 Pre-Project 44300 852.0
60800.87 Q100 Post Project 44300 851.9

60589.63 Q100 Duplicate Effective 44300 851.6 852
60589.63 Q100 Pre-Project 44300 851.9 852
60589.63 Q100 Post Project 44300 851.4 852

60484.37 BR U Q100 Post Project 44300 851.2
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River Station Profile Model/Plan Q Total 
(cfs)

HEC-RAS
WS Elev (ft)

FIS WS 
Elev. (ft)

60484.37 BR D Q100 Post Project 44300 851.2

60450.95 Q100 Duplicate Effective 44300 851.5 852
60450.95 Q100 Pre-Project 44300 851.4 852

60379.11 Q100 Post Project 44300 851.2

60372.45 BR U Q100 Duplicate Effective 44300 851.5
60372.45 BR U Q100 Pre-Project 44300 851.4

60372.45 BR D Q100 Duplicate Effective 44300 851.4
60372.45 BR D Q100 Pre-Project 44300 851.2

60261.18 Q100 Pre-Project 44300 851.2
60261.18 Q100 Post Project 44300 851.2

60260.95 Q100 Duplicate Effective 44300 851.5

60174.39 Q100 Pre-Project 44300 851.3
60174.39 Q100 Post Project 44300 851.3

60043.89 Q100 Pre-Project 44300 851.4
60043.89 Q100 Post Project 44300 851.4

58802.93 Q100 Duplicate Effective 44300 851.3 852
58802.93 Q100 Pre-Project 44300 851.1 852
58802.93 Q100 Post Project 44300 851.1 852

57469.04 Q100 Duplicate Effective 48300 851.2 851.5
57469.04 Q100 Pre-Project 48300 851.0 851.5
57469.04 Q100 Post Project 48300 851.0 851.5

56022.88 Q100 Duplicate Effective 48300 851.0 851
56022.88 Q100 Pre-Project 48300 851.0 851
56022.88 Q100 Post Project 48300 851.0 851



Lancaster, NH – Guildhall, VT A001(159), 16155 Page 5 
Hydraulic Analysis Letter Report

K:\092558_01\4-Design\Bridge\Hydraulics\3 - Report\Lancaster-Guildhall 16155 Hydraulic Analysis Letter Report.docx

Hydraulic Analysis Conclusions 

As previously mentioned, the purpose of the hydraulic analysis was to demonstrate that the 
proposed bridge and approach roadway construction upstream of the existing bridge will not 
result in an increase in flood levels within the communities of Lancaster, NH and Guildhall, VT 
during the base flood discharge.  The HEC-RAS computer modeling and analysis results, as 
summarized herein, indicate there will be no increase in base flood elevation as a result of the 
proposed improvements.

We trust that this submittal will meet with the Departments approval.  Please feel free to 
contact me should you need any additional information or if you have any questions during your 
review of this submittal.

Sincerely, 

Edward G. Weingartner, P.E.
Project Manager

Enclosures













United States Department of the Interior
FISH AND WILDLIFE SERVICE

New England Ecological Services Field Office
70 Commercial Street, Suite 300

Concord, NH 03301-5094
Phone: (603) 223-2541 Fax: (603) 223-0104

http://www.fws.gov/newengland

In Reply Refer To: 
Consultation Code: 05E1NE00-2017-SLI-2426 
Event Code: 05E1NE00-2018-E-04467
Project Name: Lancaster NH - Guildhall VT Bridge over CT River

Subject: Updated list of threatened and endangered species that may occur in your proposed 
project location, and/or may be affected by your proposed project

To Whom It May Concern:

The enclosed species list identifies threatened, endangered, proposed and candidate species, as 
well as proposed and final designated critical habitat, that may occur within the boundary of your 
proposed project and/or may be affected by your proposed project. The species list fulfills the 
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the 
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).

New information based on updated surveys, changes in the abundance and distribution of 
species, changed habitat conditions, or other factors could change this list. Please feel free to 
contact us if you need more current information or assistance regarding the potential impacts to 
federally proposed, listed, and candidate species and federally designated and proposed critical 
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the 
Act, the accuracy of this species list should be verified after 90 days. This verification can be 
completed formally or informally as desired. The Service recommends that verification be 
completed by visiting the ECOS-IPaC website at regular intervals during project planning and 
implementation for updates to species lists and information. An updated list may be requested 
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.

The purpose of the Act is to provide a means whereby threatened and endangered species and the 
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the 
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to 
utilize their authorities to carry out programs for the conservation of threatened and endangered 
species and to determine whether projects may affect threatened and endangered species and/or 
designated critical habitat.

May 24, 2018
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A Biological Assessment is required for construction projects (or other undertakings having 
similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 
(c)). For projects other than major construction activities, the Service suggests that a biological 
evaluation similar to a Biological Assessment be prepared to determine whether the project may 
affect listed or proposed species and/or designated or proposed critical habitat. Recommended 
contents of a Biological Assessment are described at 50 CFR 402.12.

If a Federal agency determines, based on the Biological Assessment or biological evaluation, that 
listed species and/or designated critical habitat may be affected by the proposed project, the 
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service 
recommends that candidate species, proposed species and proposed critical habitat be addressed 
within the consultation. More information on the regulations and procedures for section 7 
consultation, including the role of permit or license applicants, can be found in the "Endangered 
Species Consultation Handbook" at:

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF

Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle 
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require 
development of an eagle conservation plan (http://www.fws.gov/windenergy/ 
eagle_guidance.html). Additionally, wind energy projects should follow the wind energy 
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and 
bats.

Guidance for minimizing impacts to migratory birds for projects including communications 
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http:// 
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http:// 
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/ 
comtow.html.

We appreciate your concern for threatened and endangered species. The Service encourages 
Federal agencies to include conservation of threatened and endangered species into their project 
planning to further the purposes of the Act. Please include the Consultation Tracking Number in 
the header of this letter with any request for consultation or correspondence about your project 
that you submit to our office.

Attachment(s):

Official Species List
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action".

This species list is provided by:

New England Ecological Services Field Office
70 Commercial Street, Suite 300
Concord, NH 03301-5094
(603) 223-2541
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Project Summary

Consultation Code: 05E1NE00-2017-SLI-2426

Event Code: 05E1NE00-2018-E-04467

Project Name: Lancaster NH - Guildhall VT Bridge over CT River

Project Type: TRANSPORTATION

Project Description: The New Hampshire Department of Transportation (NHDOT) proposes to 
replace the Rogers  Rangers Bridge (NHDOT Br. No. 111/129; CT. River 
Br. No. 26), which carries US Route 2 over the Connecticut River 
between the towns of Lancaster, NH and Guildhall, VT.

Project Location:
Approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/place/44.496122689450026N71.59395396709277W

Counties: Coos, NH | Essex, VT
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Endangered Species Act Species

There is a total of 3 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species.

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 
Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 
Department of Commerce.

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions.

1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of
Commerce.

Mammals

NAME STATUS

Canada Lynx Lynx canadensis
Population: Wherever Found in Contiguous U.S.
There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/3652

Threatened

Northern Long-eared Bat Myotis septentrionalis
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/9045

Threatened

Clams

NAME STATUS

Dwarf Wedgemussel Alasmidonta heterodon
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/784

Endangered

Critical habitats

THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION.

1

































































Victoria F. Sheehan
Commissioner

William Cass, P.E.
Assistant Commissioner

Lancaster, NH Guildhall, VT
A001(159)
16155
VTrans #BHF A001(159) 
RPR4191 

Adverse Effect Memo

Pursuant to meetings and discussions on October 11, 2012, July 11, 2013, September 12, 2013, December 5, 
2013, March 12, 2015, April 30, 2015, October 23, 2015, and April 21, 2016 and for the purpose of compliance 
with regulations of the National Historic Preservation Act, as amended, and the Advisory Council on Historic 

Procedures for the Protection of Historic Properties (36 CFR 800), the NH and VT Divisions of 
the Federal Highway Administration, Vermont Agency of Transportation, NH Department of Transportation 
(NHDOT) and the NH Division of Historical Resources (NH SHPO) have coordinated the identification and 
evaluation of historic and archeological properties with plans to replace the Rogers Rangers bridge carrying US
Route 2 over the Connecticut River (111/129) between Lancaster, New Hampshire and Guildhall, Vermont. 
The Vermont Agency of Transportation (VTrans) has reviewed this project according to the standards and 
procedures detailed in the 2000 Programmatic Agreement (PA) regarding Implementation of the Federal 

-Aid Highway Program in Vermont and the corresponding Manual 
of Standards and Guidelines (Manual).

Project Description: 

Route 2 over the Connecticut River between Lancaster (Coos County), New Hampshire and Guildhall (Essex 
County), Vermont.  The new concrete deck and steel girder bridge will be constructed on the upstream (north) 
side of the existing bridge and the existing bridge will be used as a temporary crossing during construction.  The 
project will also improve stormwater collection and treatment by creating treatment swales in the old roadbed 
on the New Hampshire side and improve the intersection of US Route 2 with VT Route 102 in Guildhall by 
redesigning the triangle intersection into a T-intersection, thus reducing conflict points.  The APE includes a 
large area north of the existing bridge for new construction encompassing an area of approximately 150 feet x 
270 feet.  The APE also includes an area of approximately 50 feet off the edge of roadway along the approach 
on the south side of the bridge. 

Analysis:
Based on a review pursuant to 36 CFR 800.4 of the architectural and/or historical significance of resources in 
the area of potential effect, we agree that the Rogers Rangers Bridge is eligible for listing on the National 
Register of Historic Places.  A detailed description of the bridge (Individual Inventory Form, LAN0011) is on 
file at the New Hampshire Division of Historical Resources in Concord, New Hampshire and attached to this 
memo.   

The NHDOT initiated a Phase IA Archaeological Sensitivity Assessment in 2012, undertaken by Independent 
Archaeological Consulting, LLC. Findings determined that all four quadrants of the bridge were sensitive for 



archaeological resources associated with the Pre-Contact Period as well as the Post-Contact Period, related to 
the possible 1759 river crossing by Major Robert Rogers and his Rangers.  As proposed impacts were limited to 
the north side of the bridge, Phase IB Intensive Archaeological Survey focused on the north side of the bridge 
on both the New Hampshire and Vermont sides of the Connecticut River.  

In the northeast bridge quadrant (NH), the Pre-Contact Period US RT 2 Connecticut River Site (27-CO-099) 
was identified and Phase IB/Phase II investigations revealed a widespread dispersed concentration of non-
diagnostic lithic debitage, ceramics, and two thermal features that were truncated by agricultural plowing. No 
further survey was recommended. 

In the northwest quadrant (VT), the Sandy Knoll at Roger's Ranger's Bridge Site (VT-ES-0064) was identified 
and Phase IB/Phase II investigations revealed Pre-Contact Period resources including 5 hearths, 3 pits, stone 
tools, lithic debitage, ceramics as well as European American artifacts in the thick agricultural plow zone. Radio 
carbon dating established occupancy between the Middle Archaic (6,310 +/- 30 years B.P.) and the Late 
Woodland (590 +/- 30 years B.P.). Spatial distribution suggests several distinct short-term activity episodes 
across multiple eras of Vermont's Pre-Contact Period. The VTrans Archaeology Officer determined that this 
site was eligible for the National Register based on criterion D  the likelihood to yield further information 
pertaining to history or pre-history.   

As the extent of the Sandy Knoll archaeological site has not been determined, additional Phase II/Phase III 
testing will be required.  Additional archaeological work was planned for the summer of 2016, however, it was 
not completed due to access restrictions to the parcel.  Those have since been resolved, but because of winter 
weather conditions, the work will need to be completed in the spring of 2017.

Public Consultation:  Public Information meetings were held on November 8, 2012 and June 5, 2013 in New 
Hampshire and Vermont, respectively.  Public Hearings were held on March 25, 2014 and November 13, 2014 
in New Hampshire and Vermont, respectively.  

Determination of Effect: 
Applying the criteria of effect at 36 CFR 800.5, we have determined that the project will have an adverse effect 
on the bridge, from its removal and replacement.  The undertaking is also considered to be an Adverse Effect to 
site VT-ES-0064. 

Archaeological Stipulations: 

1. All archaeological studies will be completed prior to the beginning of any ground disturbing activities or
any other construction activity on the Vermont side within the boundaries of site VT-ES-0064, and on
the south side of the bridge if access for pier removal is proposed in this area.

2. All archaeological studies will be completed in accordance with the Secretary 
as outlined in 36 CFR 800, the Guidelines for Archaeological Documentation (48 FR 44734-37) and the

2016).
3. Vtrans will use their existing statewide retainer contract to hire an archaeological consultant to complete

the additional work within the APE. 



4. All documentation, including but not limited to scopes of work, end of field letters, reports,
recommendations and mitigation measures, will be reviewed and approved by the VTrans Archaeology 
Officer prior to the beginning of field work and prior to final clearance of archaeological work.  

5. Any modification in areas of disturbance or new areas of disturbance will require archaeological review
and may require additional studies if impacts cannot be avoided.  This includes any additional area along 
the north side of the bridge, and proposed for access for pier removal on the south side of the bridge  

6. All Off-Site Activities including proposed waste, borrow, staging, and access areas will be reviewed and
approved by the VTrans Archaeology Officer and/or NH SHPO prior to use. 

7. In the event of discovery of a previously unidentified site or human remains in Vermont during project
construction the following stipulations for the Vermont side will be followed:

7a.  If previously unidentified archaeological sites are discovered during project construction, that 
portion of the project will stop immediately.  The Resident Engineer will notify the VTrans 
Archaeology Officer.  No further construction will proceed until the requirements for 36 CFR 
800 have been satisfied. 

7b.  If human remains or ceremonial objects are discovered either during archaeological 
excavation or during construction, the project will stop immediately and procedures 
described in the Vermont Statutes including 13 VSA 3761, Unauthorized Removal of Human 
Remains, and 18 VSA 52126b, Unmarked Burial Sites Special Fund and reporting of 
Unmarked Burial Sites shall be followed.  Coordination between VTrans and the VT SHPO 
will follow the Advis
Grave Goods, (1998).  All excavation in the vicinity will cease immediately.  Remains will 
be left in place and protected and will follow the procedure below: 

“When an unmarked burial site is first discovered, the discovery shall be 
reported immediately to a law enforcement agency.  If, after completion of an 
investigation pursuant to section 5205 of this title, a law enforcement agency 
determines that the burial site does not constitute evidence of a crime, the law 
enforcement agency shall immediately notify the state archaeologist who may 
authorize the appropriate action regarding the unmarked burial site (18 VSA 
52126b)”

7c. If the human remains are identified as Native American, then a treatment and reburial plan 
will be developed in full consultation with the appropriate Native American group(s) in 
compliance with the requirements of NAGPRA. 

8. In the event of discovery of a previously unidentified site or human remains in New Hampshire during
project construction the following stipulations for the New Hampshire side will be followed:

8a. If previously unidentified archaeological sites are discovered during project construction, that 
portion of the project will stop immediately.  The Resident Engineer will notify the NHDOT 
Cultural Resources Program Specialist/Archaeologists or Cultural Resources Program 
Manager and the State Archaeologist at NHDHR so that the proper steps may be taken by 
these two agencies to determine proper procedures and identify the appropriate notification 
process.  Cover and protect the burial.  Investigations will not continue until verbal 
notification is provided by the NHDOT.  This procedure must be followed.  FHWA with 
NHDOT and NHDHR is responsible for notifying descendants or specific groups, not the 
investigating archaeologist.  When the burial is Native American whether or not the group is 
federally recognized, RSA 227-C:8 d enjoins the State Archaeologist to immediately notify 



the leaders, officials, or spokesperson to determine the appropriate treatment of the burial 
(see also RSA 227-C:8-g).  When the burial is not Native American, the State Archaeologist 
and often the NHDOT Bureau of Right of Way seek identification of descendants to 
determine wishes for disposition of the burial (see also RSA 227-C:8-e and 8-g).  If skeletal 
analysis is deemed appropriate, this study may only be undertaken by a qualified analyst in 
consultation with the NHDHR and NHDOT (see RSA 227-C:8-f). 

8b. With regard to unanticipated archaeological features and artifacts, regulations 36 CFR 800.13 
(b) state that if historic properties are located after the conclusion of the Section 106 process 

 the federal 
agency official will make every reasonable effort to avoid, minimize, or mitigate the effect of 
the project on the properties.  In such situations in which the NHDOT must recover 
archaeological remains in a short time period and they do not involve human remains, the 
identified features and artifact concentrations will be recovered following the guideline for 
Phase III excavations as closely as possible.  Construction monitoring of  the affected area 
may follow this recovery if the type of archaeological deposit, landscape, vegetation, and 
project allow this approach to be effective. 

Mitigation Measures: 
Appropriate mitigation for the removal of the eligible bridge will be recorded in a Memorandum of Agreement.  
Proposed mitigation includes:  

A. Archival documentation of the bridge (Vermont Standard Mitigation Measure #1 and NH Hampshire 
Historic Property Documentation Standards) 

B. Interpretive signage (VT Standard Mitigation Measure #2) 
C. Marketing the structure for reuse (VT Standard Mitigation Measure #9) 
D. Compatible design of the new bridge (VT Standard Mitigation Measure #19) including review of the 

30%, 60% and 90% bridge plans.

Mitigation Measures for archaeological resources will consist of the following, but will not be limited to: 
E.  Phase III data recovery (VT Standard Mitigation Measure 15) 
F. Public Education (VT Standard Mitigation Measure 6), that may also include:  

a. Lectures (VT Standard Mitigation Measures 5)
b. Popular Publications (VT Standard Mitigation Measures 7)
c. Website (VT Standard Mitigation Measures 8)
d. Exhibits (VT Standard Mitigation Measures 10)
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There Will Be:  No 4(f);  Programmatic 4(f);  Full 4 (f); or

 A finding of de minimis 4(f) impact as stated:  In addition, with NHDHR concurrence of no adverse 
effect for the above undertaking, and in accordance with 23 CFR 774.3, FHWA intends to, and by signature below, does 
make a finding of de minimis
determination and the de minimis findings.  Parties to the Section 106 process have been consulted and their concerns 
have been taken into account.  Therefore, the requirements of Section 4(f) have been satisfied.































Appendix B  August 2017 

New Hampshire General Permits (GPs) 
Appendix B - Corps Secondary Impacts Checklist

(for inland wetland/waterway fill projects in New Hampshire)

1. Attach any explanations to this checklist.  Lack of information could delay a Corps permit determination.
2. All references to “work” include all work associated with the project construction and operation.  Work
includes filling, clearing, flooding, draining, excavation, dozing, stumping, etc. 
3. See GC 5, regarding single and complete projects.
4. Contact the Corps at (978) 318-8832 with any questions.

Impaired Waters Yes No
1.1 Will any work occur within 1 mile upstream in the watershed of an impaired water?  See 
http://des.nh.gov/organization/divisions/water/wmb/section401/impaired_waters.htm
to determine if there is an impaired water in the vicinity of your work area.*  

Wetlands Yes No
2.1 Are there are streams, brooks, rivers, ponds, or lakes within 200 feet of any proposed work?
2.2 Are there proposed impacts to SAS, special wetlands. Applicants may obtain information 
from the NH Department of Resources and Economic Development Natural Heritage Bureau 
(NHB) DataCheck Tool for information about resources located on the property at 
https://www2.des.state.nh.us/nhb_datacheck/. The book Natural Community Systems of New 
Hampshire also contains specific information about the natural communities found in NH.
2.3 If wetland crossings are proposed, are they adequately designed to maintain hydrology, 
sediment transport & wildlife passage?
2.4 Would the project remove part or all of a riparian buffer?  (Riparian buffers are lands adjacent 
to streams where vegetation is strongly influenced by the presence of water. They are often thin 
lines of vegetation containing native grasses, flowers, shrubs and/or trees that line the stream 
banks.  They are also called vegetated buffer zones.)
2.5 The overall project site is more than 40 acres?
2.6 What is the area of the previously filled wetlands?
2.7 What is the area of the proposed fill in wetlands?
2.8 What is the % of previously and proposed fill in wetlands to the overall project site?

3. Wildlife Yes No
3.1  Has the NHB & USFWS determined that there are known occurrences of rare species, 
exemplary natural communities, Federal and State threatened and endangered species and habitat, 
in the vicinity of the proposed project?  (All projects require an NHB ID number & a USFWS 
IPAC determination.)  NHB DataCheck Tool: https://www2.des.state.nh.us/nhb_datacheck/
USFWS IPAC website: https://ecos.fws.gov/ipac/location/index
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3.2 Would work occur in any area identified as either “Highest Ranked Habitat in N.H.” or 
“Highest Ranked Habitat in Ecological Region”? (These areas are colored magenta and green, 
respectively, on NH Fish and Game’s map, “2010 Highest Ranked Wildlife Habitat by Ecological 
Condition.”)  Map information can be found at:  

PDF:  www.wildlife.state.nh.us/Wildlife/Wildlife_Plan/highest_ranking_habitat.htm.
Data Mapper: www.granit.unh.edu.
GIS: www.granit.unh.edu/data/downloadfreedata/category/databycategory.html.

3.3 Would the project impact more than 20 acres of an undeveloped land block (upland, 
wetland/waterway) on the entire project site and/or on an adjoining property(s)?
3.4 Does the project propose more than a 10-lot residential subdivision, or a commercial or 
industrial development?
3.5 Are stream crossings designed in accordance with the GC 21?
4. Flooding/Floodplain Values Yes No
4.1 Is the proposed project within the 100-year floodplain of an adjacent river or stream?

4.2 If 4.1 is yes, will compensatory flood storage be provided if the project results in a loss of 
flood storage?
5. Historic/Archaeological Resources
For a minimum, minor or major impact project - a copy of the Request for Project Review (RPR) 
Form (www.nh.gov/nhdhr/review)  with your DES file number shall be sent to the NH Division 
of Historical Resources as required on Page 11 GC 8(d) of the GP document**

*Although this checklist utilizes state information, its submittal to the Corps is a Federal requirement.
** If your project is not within Federal jurisdiction, coordination with NH DHR is not required under Federal 
law.
` 
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Army Corps of Engineers Secondary Impacts Checklist Supplemental 
Narrative

1. Impaired Waters

2. Wetlands
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3. Wildlife

New Hampshire-Listed Species

Federally-Listed Species
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4. Flooding/Floodplain Values

? 
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5. Historic/Archaeological Resources
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Pier Construction Sequence

Existing Bridge Removal 

1.

2.

3.

4.

5.
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6.

7.

8.
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Env-Wt 404.04 Rip-rap. 

Rip-rap applications shall be considered only where the applicant demonstrates that 
anticipated turbulence, flows, restricted space, or similar factors render vegetative 
and diversion methods physically impractical. 

 (b) Applications for rip-rap shall include: 

(1) Designation of a minimum and maximum stone size;  

(2) Gradation; 

(3) Minimum rip-rap thickness; 

(4) Type of bedding for stone;  

 (5) Cross-section and plan views of the proposed installation; 
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(6) Sufficient plans to clearly indicate the relationship of the project to fixed 
points of reference, abutting properties, and features of the natural 
shoreline; and 

(7) A description of anticipated turbulence, flows, restricted space, or similar 
factors that would render vegetative and diversion methods physically 
impractical. 
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